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I. REAL PARTY IN INTEREST 

The real party in interest for this appeal and the present application is L'Oreal, by way 
of an Assignment recorded in the U.S. Patent and Trademark Office at Reel 01433, Frame 
0029. 
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IL STATEMENT OF RELATED APPEALS AND INTERFERENCES 

There are no prior or pending appeals, interferences or judicial proceedings, known to 
Appellant, Appellant's representative, or the Assignee, that maybe related to, or which will 
directly affect or be directly affected by or have a bearing upon the Board's decision in the 
pending appeal. 
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III. STATUS OF CLAIMS 

Claims 1, 3-10, 12, 13, 21, 22, 24-26, 28-35, 37-43, 46, 47, 56, 57, 60 and 61 are on 

appeal. 

Claims 1, 3-16, 18-22, 24-26 and 28-61 are pending. 

Claims 44, 45, 58 and 59 are allowed, and claims 1 1, 36, 44, 45, 58 and 59 are objected 
to only for being dependent from a rejected base claim, but are otherwise allowable. 

Claims 1, 3-10, 12, 13, 21, 22, 24-26, 28-35, 37-43, 46, 47, 56, 57, 60 and 61 are 
rejected. 

Claims 14-16, 18-20 and 48-55 are withdrawn from consideration. 
Claims 2, 17, 23 and 27 are cancelled. 
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IV. STATUS OF AMENDMENTS 

No Amendment After Final Rejection has been filed. 
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V. SUMMARY OF CLAIMED SUBJECT MATTER 

Claims 1, 26, 46 and 47 are the four pending, independent claims. Each of these 
independent claims is directed to a hot marking method enabling decoration to be made on an 
article, comprising the following steps: (1) supplying a multilayer structure comprising a layer 
of varnish that hardens under the effect of radiation, a backing layer, and a layer of 
decoration, the varnish layer being situated between the backing layer and the decoration 
layer, (2) bringing the multilayer structure into contact with the article, (3) applying pressure 
and heat to the backing layer at a location where it is desired to transfer the decoration layer 
onto the article, the varnish layer being transferred locally onto the article together with the 
decoration layer, (4) withdrawing the backing layer, and (5) causing the layer of varnish that 
has been transferred onto the article to harden by exposing it to the radiation. 

Claim 1 further requires that the varnish layer and the decoration layer both remain on 
an external surface of the article after the transfer, that the varnish used is a UV thermal 
varnish, and that pre-curing of the varnish is initiated by exposure to heat prior to the transfer. 

Claim 26 further requires that the decoration layer remains coherent after the transfer 
on the article, that the varnish used is a UV thermal varnish, and that pre-curing of the varnish 
is initiated by exposure to heat prior to the transfer. 

Claim 46 further requires that the varnish layer and the decoration layer both remain 
on an external surface of the article after transfer, and that the varnish comprises oligomer of 

low molecular weight. 

Claim 47 further requires that the decoration layer remains coherent after the transfer 
on the article, and that the varnish comprises that the varnish comprises oligomer of low 
molecular weight. 

To make the multilayer structure shown below (a replication of application Figure 1), 
the first step is to unroll the backing layer 1 1 under a first coating member which deposits the 
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separation layer 13, then the backing layer is brought under a second coating member which 
deposits the layer of varnish 14 in the non-crosslinked state. The varnish layer 14 is then 
heated to a temperature that is sufficient to initiate pre-curing, evaporating any solvent. This 
ensures that the varnish layer is dimensionally stable on the backing layer. Once pre-curing 
has been initiated, the varnish layer is metallized under a vacuum so as to deposit the 
decoration layer 15. Adhesive is then deposited to make the adhesive layer 16. See page 5, 
lines 1-20 of the specification. 




F1G-1 

The varnish layer may be constituted by a cationic UV thermal varnish or by a 
hydroxylated urethane acrylate UV thermal varnish. See page 4, lines 18-20 of the 
specification. In general, the varnish can have one or two components with or without a 
solvent, including oligomer of a low molecular weight, such as in the range of 800 to 2000. 
See page 4, lines 21-24 of the specification. 

The multilayer structure 10, once formed, is brought into contact with the outside 
surface of an article A to be decorated, and a gilding iron F, having portions in relief R 
corresponding to the pattern to be made, is used to apply pressure and heat to the outside face 
of the backing layer 11. This is shown in application Figure 3 (below). See page 5, lines 31- 
37 of the specification. 
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The pressure and the heat from the gilding iron F are transmitted through the various 
layers of the multilayer structure 10 to the adhesive layer 16, which attached to the article A. 
When the multilayer structure 10 is withdrawn, as shown below in application Figure 4, the 
decoration layer 15 remains on the article A at location where pressure and heat were applied 
locally. The separation layer 13 facilitates detachment of the varnish layer 14. The 
separation layer 13 remains attached to the backing layer 1 1 when it is withdrawn. The 
portions of the decoration layer 15 secured to the article A by the adhesive layer are 
themselves covered on their outside faces by the varnish layer 14 which is then exposed to 
short wavelength ultraviolet radiation (UVB) emitted by a source L. See page 6, lines 1-17 o 
the specification. 
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GROUNDS OF REJECTION TO BE REVIEWED ON APPEAL 
The following grounds of rejection are presented for review: 

1) Claims 1, 4-10, 12, 13, 21, 24-26, 29-35, 37-39, 41, 46, 47, 56, 57, 60 and 61 were 
rejected under 35 U.S.C. §103(a) as allegedly being unpatentable over JP 01-202492 ("JP 
'492") in view of U.S. Patent No. 4,294,641 ("Reed"). 

2) Claims 3 and 28 were rejected under 35 U.S.C. §103(a) as allegedly being 
unpatentable over JP '492 in view of Reed, and in further view of U.S. Patent No. 5,581,978 
("Hekal"). 

3) Claims 22 and 40 were rejected under 35 U.S.C. §103(a) as allegedly being 
unpatentable over JP '492 in view of Reed, and in further view of U.S. Patent No. 4,133,723 
("Howard"). 

4) Claims 42 and 43 were rejected under 35 U.S.C. §103(a) as allegedly being 
unpatentable over JP '492 in view of Reed, and in further view of U.S. Patent No. 5,391,247 
("Kamen") and U.S. Patent No. 1,124,869 ("Davis"). 
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VI. ARGUMENT 

A. Claims 1, 4-10, 12, 13, 21, 24-26, 29-35, 37-39, 41, 46, 47, 56, 57, 60 and 61. 
Would Not Have Been Obvious Over JP '492 in view of Reed 

The Examiner alleges that JP '492 in combination with Reed teaches a method 
enabling decoration of an article using a multilayer structure as recited in the present claims. 
In particular, the Examiner alleges that the protective layer taught by JP '492 as modified by 
the transfer layer taught by Reed, which art layers each allegedly correspond to the varnish 
layer recited in the present claims, would have rendered the present varnish layer obvious. 

To this end, the Examiner alleges that JP '492 teaches a method of decorating a 
substrate comprising the steps of supplying a multilayer structure comprising a release sheet, 
a layer of radiation curable protective resin, a decorative layer, and a layer of heat activated 
adhesive; exposing the protective resin layer to radiation to render it partially cured, 
contacting the multilayer structure with the surface of a target substrate; applying pressure 
and heat with a heated roller thereby activating the heat activated adhesive layer to bond the 
decorative and protective resin layer to the target substrate, withdrawing the release sheet, and 
exposing the transferred layers to further radiation to cause the protective resin layer to fully 
cure. 

The Examiner admits that JP '492 does not teach or suggest a protective layer 
comprises of a UV thermal varnish that is pre-cured with heat prior to transfer. Instead, JP 
•492 teaches a protective layer being partially cured by radiation prior to transfer. 

The Examiner introduces Reed as allegedly teaching a transfer layer comprised of a 
UV or thermally curable hydroxylated urethane acrylate such as acrylated polyurethane. The 
Examiner alleges that it would have been obvious to one of ordinary skill in the art to have 
substituted the transfer layer of Reed for the protective layer material of by JP '492 to 
allegedly achieve the varnish recited in the present claims. Appellant strongly disagrees with 
the Examiner 's allegation. 

9 
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1. JP '942 and/or Reed do not Teach or Suggest 
Pre-Curing the Varnish Prior to Transfer 

Neither JP '492 nor Reed, in combination or alone, teach or suggest that prior to 
transfer, pre-curing of the varnish is initiated by exposure to heat as recited in claims 1 and 
26. As explained above, JP '492 teaches that the protective layer may be partially cured by 
irradiation, not by exposure to heat, while Reed teaches that the resin layer is transferred in 
liquid phase (see column 3, lines 46-53 of Reed). Appellant submits that neither JP '492 nor 
Reed, alone or in combination, teach that pre-curing the varnish is initiated by exposure to 
heat prior to transfer as recited in claims 1 and 26. 

Moreover, during past interviews, the Examiner has asserted that Reed is introduced 
to show that the protective layer of JP '492 can be cured by thermal treatment. However, this 
is not correct. 

JP '492 teaches a protective layer that is cured by irradiation , e.g., the protective layer 
is UV curable. In other words the protective layer taught by JP '492 is not indicated to 
thermally cure and is not a UV thermal varnish. Moreover, even if the protective layer of JP 
'492 could be thermally cured, nothing in Reed teaches or suggests using a thermal route to 
partially cure the protective layer of JP '492 prior to transfer. Reed teaches curing only after 
transfer, and does not teach or suggest that thermal energy could be used for partial curing as 
required in JP '492. As such, Appellant submits that Reed does not teach or suggest that the 
protective layer of JP '492 is a UV thermal varnish, or that one of ordinary skill in the art 
should use a UV thermal varnish, as required in the present claims. 

As discussed above, Reed does not teach or suggest heating the protective layer at all 
prior to the transfer as recited in claims 1 and 26. Instead, Reed teaches that the resin layer is 
transferred in liquid phase. Only after transfer is the resin layer in Reed cured. Thus, one of 
ordinary skill in the art would not have looked to Reed's teachings of a liquid phase transfer to 
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partially, thermally cure the protective layer of JP f 492, prior to any transfer as required in the 
present claims. 

2. One of Ordinary Skill in the Art would not have Combined 
JP '492 and Reed as Alleged by the Patent Office 

Appellant further submits that JP '492 and Reed are directed to different inventions 
that operate in substantially different manners, and thus one of ordinary skill in the art would 
not have been led to have combined the teachings of the references as alleged in the Office 
Action. 

As discussed above, JP f 492 teaches to have the curable resin half cured by irradiation, 
and then fully cured after transfer of the layer onto the article. Reed, on the other hand, 
teaches a method in which the transfer layer is only cured after transfer on the article (there is 
no partial or pre-cure prior to transfer). 

JP '492 aims to avoid having to have a layer of resin that melts under excess heat prior 
to transfer. Having such a resin layer is indicated to affect the metallic luster of a metal layer. 
See the translation of JP '492 at page 2, paragraph 3. To address this problem, JP '492 teaches 
to use a resin that is half cured by irradiation so that the resin has a high heat resistance and 
cannot melt . See page 3, paragraph 3 of the translation. 

Reed, to the contrary, teaches a method in which the resin layer is transferred in a 
liquid phase , and not in a solid phase as in JP '492. See Reed at column 3, lines 45-50. 
Furthermore, unlike JP '492, Reed does not teach or suggest transferring a metal layer. 

JP '492 and Reed thus teach distinctly different methods, and different materials for 
use in such methods. One of ordinary skill in the art would have found no motivation in 
either reference to have combined the references in the manner alleged by the Examiner. 
JP ? 492 and Reed thus would not have led one of ordinary skill in the art to the presently 
claimed invention. 
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3. Conclusion 

For the foregoing reasons, Appellant submits that JP '492 and Reed, in combination or 
alone, do not teach or suggest all of the features recited in claims 1, 4-10, 12, 13, 21, 24-26, 
29-35, 37-39, 41, 46, 47, 56, 57, 60 and 61. 

B. Claims 3 and 28 Would Not Have Been Obvious Over JP f 492 
in view of Reed, and in further view of Hekal 

Hekal was introduced by the Examiner as allegedly teaching that the UV thermal 
varnish is a cationic UV thermal varnish as recited in claims 3 and 28. However, Appellant 
submits that Hekal does not overcome the deficiencies of JP T 492 and Reed. In particular, 
Hekal also does not teach or suggest that a varnish is partially cured by exposure to heat prior 
to transfer as recited in claims 1 and 26. 

Accordingly, Appellant submits that claims 3 and 28 are patentable over JP '492, Reed 
and/or Hekal. 

C. Claims 22 and 40 Would Not Have Been Obvious Over JP '492 
in view of Reed, and in further view of Howard 

Howard was introduced as allegedly teaching that the oligomers of the UV thermal 

varnish have a molecular weight in the range of from about 800 to about 2000 as recited in 

claims 22 and 40. However, Appellant submits that Howard does not overcome the 

deficiencies of JP '492 and Reed. In particular, Howard also does not teach or suggest that 

the varnish is partially cured by exposure to heat prior to transfer as recited in claims 1 and 

26. 

Accordingly, Appellant submits that claims 22 and 40 are patentable over JP f 492, 
Reed and/or Howard. 

D. Claims 42 and 43 Would Not Have Been Obvious Over JP '492 
in view of Reed, and in further view of Kamen and Davis 

Kamen and Davis were introduced as allegedly teaching a gilding iron used to apply 
pressure and heat as recited in claims 42 and 43. However, Appellant submits that Kamen 

12 



Application No. 09/688,961 



and Davis, in combination or alone, do not overcome the deficiencies of JP '492 and Reed. Li 
particular, Kamen and Davis also do not teach or suggest that the varnish is partially cured by 
exposure to heat prior to transfer as recited in claims 1 and 26. 

Accordingly, Appellant submits that claims 42 and 43 are patentable over JP ! 492, 
Reed, Kamen and/or Davis. 
VII. CONCLUSION 

For all of the reasons discussed above, it is respectfully submitted that the rejections 
are in error and that claims 1, 3-10, 12, 13, 21, 22, 24-26, 28-35, 37-43, 46, 47, 56, 57, 60 and 
61 are in condition for allowance. 

For all of the above reasons, Appellant respectfully requests this Honorable Board to 
reverse the rejections of claims 1, 3-10, 12, 13, 21, 22, 24-26, 28-35, 37-43, 46, 47, 56, 57, 60 
and 61. 



WPB:LL/hs 

Oliff & Berridge, PLC 
P.O. Box 19928 
Alexandria, Virginia 22320 
Telephone: (703) 836-6400 

Filed: September 20, 2006 



Respectfully submitted, 




William P. Berridge 
Registration No. 30,024 



Leana Levin 



Registration No. 5 1 ,939 
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APPENDIX A - CLAIMS APPENDIX 

CLAIMS INVOLVED IN THE APPEAL: 

1 . A hot marking method enabling decoration to be made on an article, 
comprising: 

supplying a multilayer structure comprising a layer of varnish that hardens 
under the effect of radiation, a backing layer, and a layer of decoration, the varnish layer 
being situated between the backing layer and the decoration layer; 

bringing said multilayer structure into contact with the article; 

applying pressure and heat to the backing layer at a location where it is desired 
to transfer the decoration layer onto the article, the varnish layer being transferred locally onto 
the article together with the decoration layer; 

withdrawing the backing layer; and 

causing the layer of varnish that has been transferred onto the article to harden 
by exposing it to said radiation, 

wherein the varnish layer and the decoration layer both remain on an external 
surface of the article after the transfer, 

wherein the varnish used is a UV thermal varnish, 

and wherein pre-curing of the varnish is initiated by exposure to heat prior to 

the transfer. 

2. (Canceled) 

3. A method according to claim 1, wherein the varnish used is a cationic UV 
thermal varnish. 

4. A method according to claim 1, wherein the varnish used is a hydroxylated 
urethane acrylate UV thermal varnish. 
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5. A method according to claim 1, wherein the varnish includes oligomers of low 
molecular weight. 

6. A method according to claim 1, wherein the varnish contains a solvent prior to 
being applied to the backing layer. 

7. A method according to claim 1, wherein the varnish includes at least one of a 
pigment or a dye. 

8. A method according to claim 1, wherein the varnish includes photo-initiators 
at a concentration by weight that lies in the range from about 0.3% to about 3%. 

9. A method according to claim 1, wherein the backing layer comprises a 
polyester film. 

10. A method according to claim 1, wherein the decoration layer is covered in a 
layer of hot-melt adhesive. 

11. A method according to claim 1 , wherein the varnish layer is exposed to said 
radiation while temperature thereof is still close to maximum temperature thereof at the 
moment when pressure and heat are applied to the backing layer, the temperature difference 
being less than 30% of the maximum temperature. 

12. A method according to claim 1, wherein the decoration layer is a layer of 

metal. 

13. A method according to claim 1, wherein the decoration layer is a layer of ink 
deposited by printing on the layer of varnish before the varnish is exposed to said radiation. 

14. (Withdrawn) A multilayer structure comprising a layer of varnish that hardens 
under an effect of radiation, a backing layer, and a layer of decoration, the varnish layer being 
situated between the backing layer and the decoration layer, wherein the varnish used is a UV 
thermal varnish. 
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15. (Withdrawn) A multilayer structure for implementing a hot marking method, 
the structure comprising a layer of varnish that hardens under the effect of radiation, said 
varnish being unexposed to said radiation, a backing layer, and a layer of decoration suitable 
for being transferred locally onto an article by applying heat and pressure to the backing layer, 
the varnish used being a UV thermal varnish. 

16. (Withdrawn) A multilayer structure according to claim 15, wherein the 
decoration layer is covered in a layer of hot-melt adhesive. 

17. (Canceled) 

18. (Withdrawn) A multilayer structure according to claim 16, wherein the 
decoration layer is a layer of vacuum-deposited metal. 

19. (Withdrawn) A multilayer structure according to claim 15, wherein the 
decoration layer is a layer of ink deposited by printing. 

20. (Withdrawn) An article having decoration applied thereto by a hot marking 
method as defined in claim 1 . 

21. A method according to claim 8, wherein the varnish includes photo-initiators 
at a concentration by weight of about 0.5%. 

22. A method according to claim 5, wherein the oligomers have molecular weight 
lying in a range from about 800 to about 2000. 

23. (Canceled) 

24. A method according to claim 1, wherein the decoration layer remains coherent 
after the transfer on the article. 

25. A method according to claim 1, wherein the article is made out of plastics 
material. 

26. A hot marking method enabling decoration to be made on an article, 
comprising: 
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supplying a multilayer structure comprising a layer of varnish that hardens 
under the effect of radiation, a backing layer, and a layer of decoration, the varnish layer 
being situated between the backing layer and the decoration layer; 

bringing said multilayer structure into contact with the article; 

applying pressure and heat to the backing layer at a location where it is desired 
to transfer the decoration layer onto the article, the varnish layer being transferred locally onto 
the article together with the decoration layer; 

withdrawing the backing layer; and 

causing the layer of varnish that has been transferred onto the article to harden 
by exposing it to said radiation, 

wherein the decoration layer remains coherent after the transfer on the article, 
wherein the varnish used is a UV thermal varnish; 

and wherein pre-curing of the varnish is initiated by exposure to heat prior to 

the transfer. 

27. (Canceled) 

28. A method according to claim 26, wherein the varnish used is a cationic UV 
thermal varnish. 

29. A method according to claim 26, wherein the varnish used is a hydroxylated 
urethane acrylate UV thermal varnish. 

30. A method according to claim 26, wherein the varnish includes oligomers of 
low molecular weight. 

31. A method according to claim 26, wherein the varnish contains a solvent prior 
to being applied to the backing layer. 

32. A method according to claim 26, wherein the varnish includes at least one of a 
pigment or a dye. 
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33. A method according to claim 26, wherein the varnish includes photo-initiators 
at a concentration by weight that lies in the range from about 0.3% to about 3%. 

34. A method according to claim 26, wherein the backing layer comprises a 
polyester film. 

35. A method according to claim 26, wherein the decoration layer is covered in a 
layer of hot-melt adhesive. 

36. A method according to claim 26, wherein the varnish layer is exposed to said 
radiation while temperature thereof is still close to maximum temperature thereof at the 
moment when pressure and heat are applied to the backing layer, the temperature difference 
being less than 30% of the maximum temperature. 

37. A method according to claim 26, wherein the decoration layer is a layer of 

metal. 

38. A method according to claim 26, wherein the decoration layer is a layer of ink 
deposited by printing on the layer of varnish before the varnish is exposed to said radiation. 

39. A method according to claim 33, wherein the varnish includes photo-initiators 
at a concentration by weight of about 0.5%. 

40. A method according to claim 30, wherein the oligomers have molecular 
weight lying in a range from about 800 to about 2000. 

41 . A method according to claim 26, wherein the article is made out of plastics 
material. 

42. A method according to claim 1, wherein a gilding iron having portions in relief 
corresponding to the pattern to be made is used to apply pressure and heat to the backing 
layer. 
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43. A method according to claim 26, wherein a gilding iron having portions in 
relief corresponding to the pattern to be made is used to apply pressure and heat to the 
backing layer. 

44. A hot marking method enabling decoration to be made on an article, 
comprising: 

supplying a multilayer structure comprising a layer of varnish that hardens 
under the effect of radiation, a backing layer, and a layer of decoration, the varnish layer 
being situated between the backing layer and the decoration layer; 

bringing said multilayer structure into contact with the article; 

applying pressure and heat to the backing layer at a location where it is desired 
to transfer the decoration layer onto the article, the varnish layer being transferred locally onto 
the article together with the decoration layer; 

withdrawing the backing layer; and 

causing the layer of varnish that has been transferred onto the article to harden 
by exposing it to said radiation, 

wherein the varnish layer and the decoration layer both remain on an external 
surface of the article after the transfer, and wherein the varnish layer is exposed to said 
radiation while temperature thereof is still close to maximum temperature thereof at time 
when pressure and heat are applied to the backing layer, a temperature difference between the 
temperature and the maximum temperature being less than 30% of the maximum 
temperature. 

45. A hot marking method enabling decoration to be made on an article, 
comprising: 
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supplying a multilayer structure comprising a layer of varnish that hardens 
under the effect of radiation, a backing layer, and a layer of decoration, the varnish layer 
being situated between the backing layer and the decoration layer; 

bringing said multilayer structure into contact with the article; 

applying pressure and heat to the backing layer at a location where it is desired 
to transfer the decoration layer onto the article, the varnish layer being transferred locally onto 
the article together with the decoration layer; 

withdrawing the backing layer; and 

causing the layer of varnish that has been transferred onto the article to harden 
by exposing it to said radiation, 

wherein the decoration layer remains coherent after the transfer on the article, 
and wherein the varnish layer is exposed to said radiation while temperature thereof is still 
close to maximum temperature thereof at time when pressure and heat are applied to the 
backing layer, a temperature difference between the temperature and the maximum 
temperature being less than 30% of the maximum temperature. 

46. A hot marking method enabling decoration to be made on an article, 
comprising: 

supplying a multilayer structure comprising a layer of varnish that hardens 
under the effect of radiation, a backing layer, and a layer of decoration, the varnish layer 
being situated between the backing layer and the decoration layer; 

bringing said multilayer structure into contact with the article; 

applying pressure and heat to the backing layer at a location where it is desired 
to transfer the decoration layer onto the article, the varnish layer being transferred locally onto 
the article together with the decoration layer; 

withdrawing the backing layer; and 
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causing the layer of varnish that has been transferred onto the article to harden 
by exposing it to said radiation, 

wherein the varnish layer and the decoration layer both remain on an external 
surface of the article after the transfer, and wherein the varnish comprises oligomers of low 
molecular weight. 

47. A hot marking method enabling decoration to be made on an article, 
comprising: 

supplying a multilayer structure comprising a layer of varnish that hardens 
under the effect of radiation, a backing layer, and a layer of decoration, the varnish layer 
being situated between the backing layer and the decoration layer; 

bringing said multilayer structure into contact with the article; 

applying pressure and heat to the backing layer at a location where it is desired 
to transfer the decoration layer onto the article, the varnish layer being transferred locally onto 
the article together with the decoration layer; 

withdrawing the backing layer; and 

causing the layer of varnish that has been transferred onto the article to harden 
by exposing it to said radiation, 

wherein the decoration layer remains coherent after the transfer on the article, 
and wherein the varnish comprises oligomers of low molecular weight. 

48. (Withdrawn) A hot marking method enabling decoration to be made on an 
article, comprising: 

supplying a multilayer structure comprising a layer of varnish that hardens 
under the effect of radiation, a backing layer, and a layer of decoration, the varnish layer 
being situated between the backing layer and the decoration layer; 

bringing said multilayer structure into contact with the article; 
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applying pressure and heat to the backing layer at a location where it is desired 

to transfer the decoration layer onto the article, the varnish layer being transferred locally onto 

the article together with the decoration layer; 

withdrawing the backing layer; and 

causing the layer of varnish that has been transferred onto the article to harden 
by exposing it to said radiation, 

wherein the varnish layer and the decoration layer both remain on an external 
surface of the article after the transfer, and wherein said structure comprises at least one layer 
of varnish that is colored. 

49. (Withdrawn) A hot marking method enabling decoration to be made on an 
article, comprising: 

supplying a multilayer structure comprising a layer of varnish that hardens 
under the effect of radiation, a backing layer, and a layer of decoration, the varnish layer 
being situated between the backing layer and the decoration layer; 

bringing said multilayer structure into contact with the article; 

applying pressure and heat to the backing layer at a location where it is desired 
to transfer the decoration layer onto the article, the varnish layer being transferred locally onto 
the article together with the decoration layer; 

withdrawing the backing layer; and 

causing the layer of varnish that has been transferred onto the article to harden 
by exposing it to said radiation, 

wherein the decoration layer remains coherent after the transfer on the article, 
and wherein said structure comprises at least one layer of varnish that is colored. 

50. (Withdrawn) A method according to claim 48, wherein the colored varnish 
layer is yellow so as to imitate gold. 
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5 1 . (Withdrawn) A method according to claim 48, wherein the colored varnish 
layer has dyes or pigments used for coloring the varnish layer and photo initiators contained 
therein which have absorption peaks at different wavelengths. 

52. (Withdrawn) A method according to claim 48, wherein the decoration layer is 
a layer of metal. 

53. (Withdrawn) A method according to claim 49, wherein the colored varnish 
layer is yellow so as to imitate gold. 

54. (Withdrawn) A method according to claim 49, wherein the colored varnish 
layer has dyes or pigments used for coloring the varnish layer and photo initiators contained 
therein which have absorption peaks at different wavelengths. 

55. (Withdrawn) A method according to claim 49, wherein the decoration layer is 
a layer of metal. 

56. A method according to claim 12, wherein the layer of metal is deposited under 
a vacuum onto the layer of varnish before the varnish is exposed to said radiation. 

57. A method according to claim 37, wherein the layer of metal is deposited under 
a vacuum onto the layer of varnish before the varnish is exposed to said radiation. 

58. A method according to claim 44, wherein the varnish is partially cured by 
exposure to heat prior to the transfer. 

59. A method according to claim 45, wherein the varnish is partially cured by 
exposure to heat prior to the transfer. 

60. A method according to claim 46, wherein the varnish is partially cured by 
exposure to heat prior to the transfer. 

61. A method according to claim 47, wherein the varnish is partially cured by 
exposure to heat prior to the transfer. 
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APPENDIX B - EVIDENCE APPENDIX 

A copy of the following item of evidence relied on by the Appellant and the Examiner 
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Japanese Un'Ewnised Patent Publication Hei 1-202492 

SPECIFICATION 

1. Titletf the Invention 

Transfer Sheet Provided with Curable Protective Layer and Transfer Method 

2. What ie denned ie= 

(1) A tnne%r eheet comprising, on the relemaabls surface of a release hie sheet; a 
protective layer oooaietbig of a curable layer of a half cured, ionising radiation-curable 
resin, which ie a solid at ardtaary temperature in lie unrated state, which has 
tharmoeJatticity and which can protect srdriayers after the transfer thereof and at lease 
a metal thin layer, in tine order. 

<fc) The transfer sheet as set ferthindsim 1, wherein it comprisea a layer consisting of 
a thermoplastic immn urcengod between the curable Layer and the metal thin layer. 
(3D A fcranefar method comprising the steps ocf carrying out transfer on the surface of a 
body to whieh a trenafer aheat is applied using the trertafer aheet as set forth in claim 1 
oar 2 and than irradiatina the resulting aseembly with inuiaing radiations to thus 
crosslink and cura the transferred protective layer. 
S- Detailed Description of the Invention 
(Industrial Field of the Invention] 

The present invention relates to a transfer she et , which permits the formation of 
a p rot ec tive layer excellent in its surface strength through franefai as wall as a 
transfer method, which can be put in operation ueing the Uensfer sheet. 
(Prior Art] 

Up to now, it haa been tried to form the layer of a transfer eheet, whkh serves as 
the outermost layer after As transfer of the transfer sheet, ueing a curable renin as a 
material far the protection o£ te instance, a patten or design from any abrasion and 
any deterioration due to rhwniralit. In partioulaor, xt ie quit* advantageous to prepare 
such a protective layer feom a UV-curable resin or an electron beam-curable renin as a 
material, ainea any heat ie not needed to erne tha resin and the resin can 
Instantaneously be cured. 

However, the uaoal UV*curabIe reams and electron beam-curable resins have 
stickiness in their uncured states and therefore, the following problems arise. For 
instance, it ie difficult to apply a auhesquent layer onto the layer thereof after tha 
application and/or printing of theae resins and when it is intended to apply a 
subsequent layer onto the main layer after curing the same, the adhesion between 
them would not be acceptable. 



In addition, the resulting transfer sheet has a high overall rigidity since the 
protective layer thereof is cured. Accordingly, the transfer sheet can be ueed for the 
transfer thereof to a flat plate'like surface without any trouble, but it is riifftmlt to 
transfer the same onto an uneven surface because of the extremely low deformsHility o£ 
the protective layer 

For line reason, is he* been tried to form the protective layer of such a transfer 
sheet using ionising radiation-curable resin, which is a solid at ordinary temperature 
in its uneured state. Such a lasia ean be dissolved in a solvent before the formation of a 
protective layer through the application or printing of the resulting solution and any 
subsequent layer may he formed on the resulting layer of the foregoing reein through 
the application or printing of a material for the subsequent layer without irradiating 
the layer with ionising radiations after the app l ica t ion of the protective layer, while 
ensuring good adhesion between these layers. Further; the resulting protective layer is 
dafermable like the layer of a thermoplastic resin* Accordingly; the resulting transfer 
•h»«t provided thereon with ouch a protective layer can foe used &r the transfer of sack 
a protective layer onto uneven or rough surfsees and the resulting transfer sheet ean 
be used for the transfer of the protective layer and the transfer sheet thus transferred 
oaa then be irradiated with ionisiag ladtatme to cure the protective layer thereof and 
to thus improve physical and/or chemical strength of the resulting surface. 

However, the foregoing protective layer suffers front a problem detailed below. 
The pvoteotiva layer on the transfer sheet prior to the transfer thereof is not yot cured, 
the heat resistance thereof is accordingly identical or inferior to that observed for tfcsi 
therwtnptssHr reste. the ptutoui ve layer is melted into a fluid if excess neat it applied 
thereto whan transferring the same, tine fluid or melt may adversely affect the metal 
thin layer and the metallic hooter of the thin layer would be reduced. 
[Problem* that the Invention w to Solve) 

It is an object of the present invention to solve the foregoing problem* observed 
when forming a protective layer by the use of *an ionising radiation -curable resin, 
which is a solid at ordinary temperature in its uneured state and widen has 
tharmoplasttcity**. 

Weane for the Solution of the Problem-] 

According to the present invention, the foregoing object ean be accomplished by 
the formation of such « protective layer using *an ionising radiarion-curabfe resin, 
which is a solid at ordinary temperature in its nncured state and which has 
thernioplastich^v 1 * and by bnlf curing the protective layer* 

Mora epeciScally. the gist of the present invention resides in the following: 



> "A transfer sheet oompMM. on the refeasabfe surfeee of a releasabk sheet * 
protective Uyer consisting of * curable layer of a halfeured, ionizing radiation-curable 
reein, which is a solid at ordinary temperature in it* uneured state, which has 
thermcnlaetiaity and which, can protect sublayers after the transfer thereat and at 
least a metal thin layer, in this order* and 

"A transfer method comprises the steps of carrying out transfer on the surface of 
* body to which a transfer ahsot is applied using the transfer sheet specified above and 
then irradiating ths resulting assembly with ionizing radiations to thus crosslink and 
cure ths transferred protective layer." 
[Operation of the Invention! 

According to ths present invention, the protective layer of the transfer sheet is 
half cured in advance and therefore , the layer has high heat resistance . Aa a result, the 
protective layer never suffers feom Mich a problem that it is malted into a fluid due to 
the heat applied thereto during the transfer of the sheet, this fluid or melt may 
adverser/ affect the metal thin layer and the metallic luster of the thin layer would be 
eliminated or reduced* 

Moreover, the protective layer is not completely cured prior to the transfer 
thereof Therefore, the transfer sheet hte an ability of transferring * protective layer 
even to uneven surfaces and the protective layer can he cured alter the transfer of the 

(Specific Desrviption of the Constitution] . 

According to the simplest' etnbocttment, the transfer sheet of Hie preesnt 
invention comprises thres layers or a release sheet, a protective layer and a metal thin 
layer. Other structural characteristic* of the transfer sheet will he described later. 

Materials Ibr forming such a release sheet may, in principle, be any one 
commonly used in the preparation of such a transfer sheet and it is common that the 
thickness of the sheet is preferably set at a level ranging from 6 to 200 a m and more 
preferably 12 to 50m nv 

Specific examples of material* for the release sheet are fihns of synthetic resins 
euch ae polyethylene teiephthalate (so-called polyester). porypnOTtene, polyethylene 
and pojyamide films; paper; and synthetic paper, which ma* if nsressery, be used in 
combination or as a laminate. 

The unevenneee of the sucfeos of the release sheet deteirmines the unevenneee of 
the surface of die pr o tec tiv e layer observed after the transfer thereof Accordingly, if it 
is intended to obtain a mirror-finished eurfeee after the transfer* the release sheet 



should have a mirror- finished surfikce- Alternatively, for the ornamental applications, it 
would often be required for the release sheet to have a matted surface and in audi 
eases, it ia lamrnipaniMbla to use, ae audi a release sheet, a matted film whose luster is 
controlled by a maana such aa a method comprising incorporating a matting agent into 
a material Jar the film through kneading, a sandblasting technique or a chemical 
etching technique. 

Examples of raleaae sheets alao include sheets whose surfaces are made 
lalaaaable by separately applying a inlasnahla layer* in addition to those prepared from 
thft finsgrsng meteriala. 

Thie reloadable layer comprise* a component, which permit* the mleaae of the 
protective layer from the bank sheet of a transfer sheet whan transferring the 
protective layer mi the transfer sheet and more s p eci fi ca lly; the rewasaMe layer may be 
prepared from an appropriate vehicle (example* of aneh vehicles am identical to these 
Uated below aa vehicles used in the usual ink ownpooition) alone or. if necessary, in 
combination with a releasing agent such aa wax and silicone. 

The protective layer need herein ia farmed from, an ionizix* radiatian-cnrabla 
ream, aa a raw material, which is a solid at ordinary temperature in its uncurad stem, 
which ia thermoplastic and eatable in a eotoftt, which can provide a non-fluidised and 
nonradheeiv* coated film, apparently or when touching Aa same with the hand, after 
the application and drying of the solution ~-*-j-™ g the same and which is halfaued 
prior to the practical use thereof: 

Aa aneh ressna, there have been known the following two Irfnde of thermoplastic 
reains having radxcml^o^rmmumble unsaturated group*: 

(D Polymers whose glasa transition points mU within the range of from 0 to 25#C and 
havmg radioal-po^ymeriaeble unsaturated groups in the molecules: 

MWe spemfieally, resine usable herein are products obtained by polymerizing or 
copolymcriamg the following compounds CD to (viiO and than muoepceeting radical- 
polymerimblo unsaturated groups into the resulting polymers or copolymer* according 
to tha methods <a) to (d) aa win be detailed later: 

G> Monomers having hydroxy! groape such as N-methylol <me*h)ecrylamide, 
2 hydroayetby 1 (metWacrylate, 2-hydroaypropyl (mathkcrylate* 2-hydro*ybutyl 
(meth)acry)am and 2- hydroay-2 Vhewnvpfttpyl <meth>acryl*te; 

Qj) Mon omer* having carbcnyl croups such as <meth)acrylic acids and 
CmatUaesrytoyluay ethyl mono-aucdnate? 

tni) M onome r s having epoxy groups such as glycidyl (meth)acrylate; 



(M Monomers having ariridinyl groups such aa <™^aerylate and 

allyl 2- axindinylpropiaxiate; 

(v) Menomere having ft»i«o groups each as <xD*th)aorylainkla, diaeetone 
(u*th)acrylaniide, diniethyiaDunoethyl <nMrth>acrylat« and dicthylamino-ethyl 
(madiWcylata; 

(vj> Monomore having sulftm groups such as 2-(m©th)s^x*xi»do*^ 
sjuHbxns acid* 

(vn) MoDaneva bavin* isooyanate gronpa audi aa adduets of diiaoeyanatea such as 11 
(molar ratio) adduce* of 2,4^ue*edi*socyej*te and 2bydro*yethyl (xnetldacxylate 
with activa hydrogencontai nine radjcal^dtyinaEuablfi monoxners; 
(vis) Further, the foregoing compounds may be eopolynienaad with the following 
monomer* oofMlyrneruabVe with the finagOKog compounds in oadex to control the glass 
B«Hwi poinii tff tha maulxmg iM*joly ami m such mm those apadflad above or to control 
the physical pxopextiae of Aa resulting cured firms. Specific enmples of euch 
monomara oopolyinerkahle with the foregoing compounda indnda methyl 
<mcth)acrylst«, ethyl <iaeth)a«ylate, propyl (m*ih>™»ylats, butyl (nwthWylate, 
isobutyi (meth)e*rylaie, t-butyl (nmtxdao-ylato, ieoawyl (n»«thWryUte, cydohaayl 
(metb)*cxylate and 2'athyUmyl (oieihmcxylaie* 

Than radienliM^yBManaable unaatuated groups can be introduced into the 
par/more prepared aooording to the faragoing methods by subjecting them to raartiona 
acaording to the mUowing inethoda <a) to (d) to thus give ionising radiatioa'curabW 

(a) In caae of polymers or oopolymers of araomn having hydrozyl groupa, they axe 
aubjaetad to ooadeusetkm ra aeti o M with, tor inatanoa, monomers having carboxyi 
groupa such ae Gnoth)acrylk acida- 

(fa) In oaae of palyxaera or copolymers of monomers having oarboxyl groups or sulxbn 
groups, they are subjected to condensation reactions with monomara having hydroxy! 
groups each aa those specified above. 

(e) In ease of polymers or copolymers of monomers having «posy* iaocyanate or 
axiridfnyl groupa, moaoinara having byaxoaorl groupa or m onomrrs having carboxy! 
groupa ench aa those specified above are added to these potyxners or copolymers, 
(d) In cess a£ polymers or copolymers of moaomen having hydroxy! grtmpe or carboaryi 
groups, they axe subjected to addition reactions with 1:1 (molar ratio) adduces of 
monomers barring eputy groupa or monomers having aziridinyl groupa or di-ieocyanatc 
compounda with hydroxy! group-containing acrylic acid eater monomers. 

ln this oonneetion, it is desirable that the foresting reactions bo conducted while 



adding * trace amount a£ m polymerization inhihstnff Mick aa hydxon^iinone and 
supplying <txy Air to the reaction systems. 

(2) Compounds whose melting points mil within the range of from ordinary 
temperature (20X) to 250t and having radksl^ymerinable unsaturated groups: 
Specific ejmnmlea thereof ara steary 3 aoEylatee, stearyl (ineth)acrylate, trracryl 
iaocyajaujcate. cyclohexane diol diacrylate, cydcheaBene diol di (metb)*crylate, 
apiro- glycol diacryiata and spim*glyoal dHmeth)e<arylat*. Moreover, in the present 
invention, the to w mnu g compounds <l) and (SO may likewise ba uaad in combination 
and a radii^i>olyinerixable unsaturated aoponw may be added to the oampounda or 
n}i therao£ Tue radical*po|rmeTizable unsaturated noaomar serves to improve 
the croeehnk density aad the heat r ea ie t a nea of tha polymers or oopolymera upon the 
irradiation thereof witfc ionising radiations. Specific examples thereof usable herein 
include, in addition to the monomar* specified above, ethylene glycol di-6u6th>acry2ate k 
polyethylene gryeel dr(metn>aery)ate. h e nanediol di-(meth)acrylate, 
trimethylolpropane tri(ineth)acrylate, trimatbyioippopana diKmath)acrylate f 
pentaarythritoi tatn(meta)e£rylate, peitfaefythritol tri(meth)a*rylate, 
di-pentaerythritol hexa(m*th)acrylate, ethylene **n=ol di-giycidyl ethar 
di (mAtMacryiate, polyethylene grycol d*-grycidyl ether dr(meth)acrylate, propylana 
glycol di-glyeidyl ether di-(metb)acrylate^ polypropylene gr/eol di-ajyddyl ethar 
dv(meth)a£rylate, and sorbitol tetrm-gLyodyl ether tetraGneth)acrylate. The 
rmdical-potymarizahle unsaturated monomar ia preferably uaad in an amount ranging 
from 0.1 to 100 parte by maaa per 100 parte by maae of tha aoHd content of the 
<h»ogtting eopolyutoriaed mixture. Further; the mregoing materials for the p rot ec tive 
layer can aaiitfactoifly be cured by tha irradiation with ionizing radi a t i o n s, but when 
they era cured through tbs irradiation with UV hght rays, a aenmtiTfng agent may be 
used and examples thereof ara benzoin ethers ouch as benanqniinona, benzoin and 
benxoin methyl ether: and these capable of g e ne « nling radicals through the irradiation 
thereof with UV Hght raya such aa halogenated saatophanonaa and biaeetyL 

In tha present invention, the protective layer conaiating of use material specified 
above ia half cured. 

In this respect, the term "half cure* means a condition in which the reaction in 
the protective layer ia not yet completed and in case of a UV curabte resin, a part of the 
photopolyinerizataon initiator undergoes cleavage and taxes part in the reaction, while 
the rest of the initiator remains uacleaved. 

Tha degree ofhalf^cure of the protective layer corresponds to such an extent that 



wheat the protective layer is eubaequently irradiated with ^ftiy^a^g radiations, the 
characteristic p ro pe rt i es thereof can rnnsidsrably be improved. In thie respect, it ia 
sufficient that the protective layer has a relatively low degree of coring in the present 
invention. By way of example, such a degree of curing oorreeponda to that achieved 
whoa the protaothm layer ie anee conveyed at a speed of 30 in/min while irradiating the 
layer with light raye emitted from a high- pressure mercury tamp of 80 W/cm and ia 
this case, the resulting half cured film starts disaohition when it ie rubbed over ten 
times ia the pretence of methyl ethyl ketone. In this conjunction, the protective layer is 
completer/ cured whan it ie conveyed at a epeed of 5 m/min over tea timee while 
irradiating the layer with light rays emitted ficom the eeme Ingh-preeeore mercury 
lamp and the reeultiAg cured product never ehowe any abnormality even when it is 
rubbed over 200 time* in the preeanoe of methyl ethyl ketone 

Akernatrvar/, the degree of euch halfcure ie determined while taking into 
coiieifem&mthecluur^^ 

For instance, when a paint whoea glaee transition point ie 6&C in ite uacurad 
state te need and when the temperature thereof upon transfer ie raised up to 7<TC, the 
protective layer is mated and etarte flowing due to the heat applied when it hi 
txamrntaced. Afioardingfc the protectite layer may be cured to eneh an extant * h s t the 
e^aee traneatkm point thereof i« increaetd to 60t; to thus prevent any flow of the layer 
upon die transfer thereof Thus, the cured condition of the protective layer on the 
transfer aheet nee in the region between the uncured ttate and the coinpletely cured 
etate and can be determined in euch a manner that it can eunWentr/ high 

heat rteistanee at a temperature at which the tranefrr oheet im pmt into practicel uae . 

The does of the irradiated light raye required tor thie lialfcuring operation may 
arbararirj be determined d e p e ndin g on the temperature at which the trahefer aheet ie 
uaed and it preferably ranges from 1 to 80% and more preferably 1 to 50* of that 
r^uir*dn^thecompIotecurinao€tJ^ protective layer. 

The ionising radiatione uaed for the halfcure of the protective layer and lor the 
complete curing thereof after the transfer of the transfer aheet are not restricted to 
epeeific onee and epedfic aaamplea thereof include UV light raye emitted from a 
high-pressure mercury lamp, a metal haHde lamp, a xenon lamp ox a low-pressure 
mercury lan^ or electron beame emitted from electron beam sources euch a* a curtain 
type one ox a scanning type one uaed ia accelerators, which makes use of a tungsten 
filament. 

The protective layer may be irradiated with ionising ndMUaone fer tho halfcure 
thereof through either the eide of the release sheet or the aide opposed thereto, hut 



when the release sheet it pigmented or opaque and UV light rays are used far the 
half-core, the UV rays era preferably applied through the ode opposed to the nleue 
sheet. 

Moreover. UV light rays or electron beam* are preferably applied to the 
protective layer for the complete curing of the same through the aide opposed to the 
release sheet, firom the viawpoiut of the efteetive uee of energy. 
M»tflilThipLnYf?r 

Thie metal thin layer ie one for imparting metallic appearance to (he sorfaoa of a 
body to which the transfer sheet or the protective layer is applied and examples of 
materials for preparing such a metal thin layer are aluminum, chromium,, tin, silver, 
copper and gold. The thickness of the metal thin layer is in genera) on the order of 
shout 400 to 600A. In tibia reaped, the metal thin layer may, if naeeceary, have a 
pattern and the thin layer may he p attern ed by a method comprising the amps of 
forming a water soluble pattern, depositing a metal thin film thereon and then acting 
water on the pattern; or a method oogiprising the steps of first depositing a metal thin 
film, forming a reeiat pattern end then acting an acid or an alkali em the metal film. 

The patterned layer ie one for imparting a pattern to a body to which a 
protective layer is applied through the transfer of a transfer sheet and is not an 
essential c o mpone nt . A patterned layer may be positioned be t we en the protective layer 
and the metal thin layer to thus achieve a more excellent aesthetic effect. 

Moreover, whan a metal thin layer is partiaOy formed, a patterned layer may be 
arranged in such a manner that one can ess the pattern through the area fiee of any 
metal thin layer. 

The patterned layer may directly be applied onto a protective layer or may 
indirectly be applied thereto thron gh another layer and tha Hade of ink to he used may 
likewise be determined depending oa the applieatSoaao and structure of aaeh transfer 
aheet. Tb* usual ink is a product prepared by admixing, for instance, a vehicle, a 
coloring agent such as a pigment or a dye, a plasticber, a stabiliser and other additives 
or a aolvant or a diluent through kneading- 

Among the coa^peneuts of the ink. binders related to the adhesive properties 
thereof and ueabk herein preferably include at least one member selected from the 
group con sis tin g of alcoholnnaoluhle reeins, for instance, polymer or copolymer of 
acryttc or metnacryhx monomer or copolymers containing theee monomers such ae 
IKdyCmethyl methacryiate), poly(ethyl methacrylate), po)y(cthyl acrylate) and 
pojyfeutri acryUta), stymie resins and etyrene copolymer reams euch ae polystyrene 



andpoly{ct -©tyreae); mHiilne* acetate; polyvinyl chloride* and polyester resins. 

These resins are, if necessary, dilated to a viscosity level suitable for coating 
operations and then applied to the protective layer according to any known coating 
technique suck an icvei.se lull coating, roll coating, gravure coating, ties-roll coating; 
blade ooeting and smooth coating techniques. 

In the transfer sheet of the preaent invention, other layere thereof may likewise 
be prepared by a method almost identical to chat d es cr ib e d above, provided that when 
forming a layer in a pattern, a printing technique ie need. 

The structure of the traaafer aheet ia fundamentally one detailed above, but the 
atraetura may, if naceaaury* farther include the following rariotis layvrs- 
Lever of Sotvun^VnUti U tvpa Ifr*^ 

A layer of a aolvantrvolatila type resin, for instance, a thermoplastic resin may be 
arranged between the cured layer (or protective layer) and a layer directly in contact 
with the protective layer inch aa a metal thin layer, prior to the formation of the metal 
thin layer. 

It ia daumble to eelect a raain capable of ananring good adheakm to the 
subaeqnant layer aa such a solvent-volatile type raain. 

An adhesive layer is uaed for the improvement of the adhesion between the 
metal thin layer (or another additionally deposited layer) and the body to which the 
traaafer sheet ia applied (hereunder aimpfr referred to aa trancfer tubetrate") and, in 
general, a heat-eenettive adhesive ia suitably oeexL Materiala for such adhearrea may 
be known ansa. 

The traaafer sheet of the preaent invention can be transferred to a txanefer 
eubetrem awarding to u appropriate method and than the transferred protective layer 
is completely cured by the irradiation thereof with ionizing radiation* to thou form a 
completely cured film on the aurfeca of the transfer eubetrate. In thia respect, the 
release aheet may be removed, in some caeca, prior to the ixxadiation with ionizing 
radiations oar it may be removed, on the other haj^ after the irra^ 

Example* of transfer methods include (2) a heat tzanafer method comprising the 
step of attaching the metal thia film (or optionally another layer additionally depoefted 
oa the metal thin layer) of a transfer sheet to a transfer substrata using heat and 
preasnre to thoa transfer the mate! tbia layer together with the protective layer; Qi) a 
eolvent-activated transfer method con^nsing the step cf transferring a transfer aheet 
to a transfer substrate through a liquid activation layer consisting of a solvent or a 



solution of a ream in a solvent and arranged between the sheet and the substrate; and 
(iii) a simultaneous moldinertransfer method comprising the steps of placing a umnsfer 
sheet within a mold for injection molding and then injeciira-molding a mam to thus 
simultaneously mold the resin and transfer the transfer shast whale making use of the 
haat and pressure of the resin. 

Rodv WKigtr ^IWfcr S^-"* f « Att ^ ftVaiii^Subafrmts) 

The trnnafer eheet provided thereon with a curable protective layer according to 
the pxnasnt invention may be applied to a wide variety of bodies to which the layerXe) of 
the transfer sheet can be transferred (transfer substrate*) and examples thereof wS 11 be 
listed below: 

Those usad as bask m statist* for decorative materials, for instance, G) paper 
such as bleached kraft papar. tttaninm paper; linter paper, psperboard and gypsum 
liner board; (n) plastic films such aa polyethylene filma, polypropylene films, polyvinyl 
chloride film*, polyvmylidane chloride films, polyvinyl alcohol films, polyethylene 
terephthalaca films, polycarbonate filma, nylon films. polystyrene films, **hylene-vinyl 
acetate copolymer films, ethylene-vinylaloohole^ 

wooden bask: materials such aa wood* plywood and particle board; Civ) gyptunv 
containing basic materials auch as gypsum wall board and gypsum slag board: (▼) fiber 
cement boards such as pulp cement board* aebeetoe cement board and cemented chip 
board; and (v0 other materials such as ORG and concrete plates, metal feil* or sheets 
oC Inetance, iron, aluminum and ooppsr as wall as cosaposite matariala of the 
feregoing materials G> to (n>. 

AJternatnmily, various land* of molded artielee may Hhewiee be used aa the 
transfer aabetrmtsa and materials for auch molded articles may; fer instance, be those 
listed below although tbaee ommnlae and those listed above in connection with the 
basic materials fer decorative materials partially overlap one another- 

Plertie molded articles a£ fer instanem, AAS irabw, ABS reams, ACS xaaine, 
amino reeine, eelluloee reaine auch aa oslluloss acetate, ceUuloes acetate butyrate and 
ethyl cellulose^ eDyl main*, ethylene* a -olefin copolymers, ethyfenenrinyl aoetatB 
copolymers, ethyVsne-rinyl ifeloride reaine, ionomer reeina, MBS resins, 
in*thsxrylata~sryrene copolymers, nitrue reetns, phenolic resins, pulyamide re sine, 
MlMgrBia»A ****** polyeavbonats veeine, pojybutadiene resins, polybutylene 
texaphthahite resins, polyethylene resins, polyethylene tarepbthalmte resins, 
poljKmethyi methacryiate) resins, polypropylene resins, poiyfehenylene oxide) reeina, 
polystyrene reams, AS reeiae, polyuxethane resins, polyvinyl cbJoride resins, 
aory lie irodified polyvinyl chloride resins and unsaturated polyester reaine; and 



Extraaum~mold»d articles of metals such aa iron, aluminum, copper and 
stainless steel 

When tranefemne; to the plastic molded Articles among the foregoing materia]*, 
the transfer sheet of the invention it transferred thereto by a method in which the 
aheet is transferred to a preliminarily molded artkle or the foregoing simultaneous 
molding- transfer me t h od in which the transfer is conducted .ttmultaneoue with the 
molding of an article to which the transfer sheet is applied* 

The mirfecesof tfaeee transfer subecratee, to which the transfer sheet is applied, 

may he subjected to a pretteatflseat suitably aslected while taking into Consideration 
the materials ft* the transfer euhetrajte sosfecee and specific examplea of ouch 
pre treatments include those to the im p io f ement of the adhesive properties each ae a 
treatment with a primer and & corona discharge treatmant; coatine treatments and 
other treatments fer controlling the color of the aubetnte suHac*; sealing treatments* 
and alkali exudation-inhibitory treatments required fer alkaline basse materials such 

DBffects of the Invention] 

According to the preaent invention, the protective layer on the tranafer sheet is 
half-cured and themtee, the protective layer has heat redotenoe auparior to that 
observed fer the protective layer in its uncured state and thia in turn penults the 
prevention of any flowing and/dar nnne<vtstary dsfermstinn of the protective layer &** to 
the heat applied to the transfer sheet upon the izauer theoaaf Aocordingly, the 
transfer sheet can he transferred to a desired transfer substrate without exerting any 
harmful effect on the metal thin layer of the sheet and accordingly; the metal ****** layer 
after the transfer never undergoes ajiyreductkm in its luster. 

In addition, the half-cured protective layer can be converted into a completely 
cured one by the ixTadiation thereof with kminngradiationa after the transfer: 

DSjEamplasl 

On* aid* of a polyartar fiha (LUSABT available from SEIKO Inc. and baring a 
t hirime ee of 25 u a) «e « release film wa* coaled Wttb a melamina-aoiylate typa 
UV-cmble veeia (avajlabla from Mfteahtehj Fetnckeoiieal Co., Ltd. under the trade 
Bene OfYUFIMAB LZ-075) diluted with methyl athyl ketone aecaHinc to the gronue 
coating Uchaiqiw, Ukmd by dtyinz of the coated layar or film man* hot air of lOOt; 
to tfana eettdffr the film Chavin, a film Odeknees of 6 u m> and the mri>ee«uee>t 
application of methane reein-conlainJng peiat (availabk from Showa Ink Co.. Ltd.) as 
* eetveat-voletae netn. layer to a film thickoeee of ljim according to th» gravum 
ooatioc technique. 



The polyester film obtained after the coating of the fcxe*x»ng two layers we* 
conveyed at a velocity o£30 m/min while injecting tbe film with Kgbt Wji emitted 
from a bigh-preBeure mercury (160 W/cmu oaonecontaining type me) in such 4 
io**mer that the UVligiit rays axe incident upon the aide of the film free of atty coating 
layer to thus half-rare the film of the foregoing UV*curabls resin. 

Then aluminum was deposited on the film according to the vacuum vapor 
depo^ntra Wroique such that tbe t&ieknese of the resulting ahuninum thin fihn wae 
controlled to 500 A and further an aerybc ieat-seiuutrve adhesive (available team 
Showa Ink Co-, LtdJ was applied onto the aluminum thin film to a thickness of 2 #* m. 

The reaulting transfer sheet wae transferred to an AS plato using a heated roller 
having a surface temperature of 200*C and tbe polyester film was peekd off after the 
completion of the transfer. 

Thereafter* the face of the AS plate having the tranaferrad sheet was irradiated 
with UV fight rays from a higfe-presema mercury lamp (osone-containiug type one; 80 
W/cm) for 5 seconds to thus completely cure the protective layer. 

As a result, it was found tbat the molded article thus obtained wae excellent in 
the metallic faster originated from the metal thin layer and tbe article was never 
ffsnisgnd even when it was rubbed with #0000 steel wooL 

As a comparative example, a transfer sheet wae prepared by repeating the aame 
procedures ussd above exoept that the protective layer wee not half cured or remained 
uncured and then the sheet was need in tbe same transfer operation. As a result it was 
found that the metallic faster of the transfer aheet disappeared after the transfer 
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APPENDI X C - RELATED PROCEEDINGS APPENDIX 

Copies of relevant decisions in the following related proceedings are attached: 
NONE 
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